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How Climate Change 
Will Affect the Midwest
Birds Cope
with Environmental Change
Key Term
Indicator Species
An indicator species is any biological species whose 
presence, absence, or abundance can tell you something 
about its environment. Biologists use indicator species 
to determine ecosystem or environmental integrity. Birds 
have been used as bioindicators because their ecology 
is well understood and the relationships between their 
growth and development and food supply are tightly 
linked. Birds feed at all levels of the ecological pyramid 
and are relatively easy to observe. Earlier breeding and 
brooding of cardinals is an indication of increased food 
supplies caused by climate change–induced warming. 
How climate change will affect birds is a complicated topic, owing to the diversity of bird species. In Illinois alone, there are well over 400 species recorded, and this 
list includes species associated with forests, oak savannas, grass-
lands, shrublands, aquatic ecosystems, and urban environments. 
Moreover, there are species that live in Illinois all year 
round, some that are here only in the winter, and many that 
migrate here to breed. The migrants include those that travel 
comparatively short distances, often arriving from the southern 
U.S., and the long-distance “neotropical migrants” that fly great 
distances from Central or South America. With all these species 
and their diverse lifestyles, there are local issues regarding cli-
mate change and other phenomena that are far more extensive 
in geographic scope. 
Climate Change May Affect Food Availability Bird 
Migration Routes Faster Than Birds Can Adapt 
One feature common to all bird species is that over evolution-
ary time, birds of northern or temperate latitudes have adapted 
to seasonal changes in food availability and temperature. As a 
result, birds time their annual cycles of breeding and migration 
to match their need for resources with availability of resources. 
For example, birds time nesting so that food (mainly arthropods) 
will be at peak availability when they are feeding their young.
Numerous studies have shown that rapid climate change can 
lead to mismatches in timing between peak resource availabil-
ity and bird activity. For many species, the physiological chang-
es that prepare birds to breed or migrate are induced partly by 
predictable changes in day length from winter to spring. The 
timing of these events can therefore be rather inflexible. The 
onset of spring and increases in temperature may be advanced 
with climate change, however, and this could affect when food 
becomes available for birds. There is thus significant 
potential for birds to mistime their activities and as a 
result to suffer decreases in survival, breeding success, 
or both.
The complicated annual cycle of long-distance mi-
grants renders them especially vulnerable to temporal 
mismatching of resource need and availability. In Il-
linois, this group comprises dozens of species and in-
cludes most of the warblers, vireos, orioles, thrushes, 
and swallows. These species depart from their winter-
ing grounds with no information about environmental 
conditions in the north.
 Some simply pass through our region for a few 
weeks on their way to more northern breeding grounds, 
but many settle and breed in Illinois. Like all birds, 
migrants need ample food when they are breeding, 
but they have added needs during migration, which 
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is very energetically expensive. The availability of food 
on migratory “stopover” sites is therefore deemed critical 
for long-distance migrants. Birds time their migration 
to synchronize their arrival at such sites with the spring 
emergence of insects, especially caterpillars. The timing 
of bud break, leaf growth, and insect emergence responds 
to variation in spring temperature and precipitation—
warmer usually means earlier. Birds migrating from 
southern regions may arrive when they cannot exploit peak 
abundances of arthropods. Less food means that birds must 
extend stopover times until they can get refueled.
Studies done at the University of Illinois clearly demon-
strate the potential of problems for migratory birds. Dr. Paul 
Strode examined long-term trends in the timing of when 
migratory birds arrive in the Midwest, and he found that the 
availability of food for migrating birds is changing rapidly. 
Birds have to spend more time refueling at southern stop-
over sites, which has led to a nearly 3-week decrease in the 
window of time they have to reach their breeding grounds.
Climate Change May Put Bird Breeding Times  
Out of Sync with Food Availability 
Migration is energetically costly, but no bird activity is 
more demanding than breeding. Breeding too early or too 
late with respect to food could lead to significant population 
declines. Studies from Illinois are needed on this important 
topic, but work in the agricultural landscapes of Europe in-
dicates that certain species can adjust the timing of their 
breeding effort, but others suffer reduced breeding success 
and lower survival rates of adults. Extrapolating to near-
term changes predicted under even the most optimistic cli-
mate models suggests that many insect-eating birds will ex-
perience important differences between the time when they 
need food and the time when it is most plentiful.
Climate-Induced Habitat Shifts Could Significantly 
Affect Bird Distribution Throughout the Midwest
A changing climate will also change the distributions 
and geographic ranges of many terrestrial ecosystems. Cer-
tain plant species will become more common in Illinois, 
some will be unaffected, and others will become rare or 
locally extinct. Habitat for birds will be created or lost, 
and this will certainly lead to changes in the distribution of 
birds in the region. Long-term studies in Illinois indicate 
that the distributions of, for example, certain forest birds 
are surprisingly fluid and rapid. Northern cardinals, for one, 
 In the 1900s and 1950s, sci-
entists from the Illinois Natural 
History Survey systematically 
surveyed birds across Illinois. 
Over the last three years we re-
peated this survey. One of the in-
teresting results is that 16 of the 
82 species for which we have 
sufficient data to conduct analy-
ses have expanded their ranges. 
Of these species, 8 went north 
and 8 went south. A common 
trait among many of those spe-
cies was their frequent use of ur-
ban habitats. Additionally, 73% 
of resident species (birds that do 
not migrate south in winter) that 
were not present statewide in the 
1900s expanded their range by 
the 2000s. In contrast, only 18% 
of migratory birds expanded their range.
 Changes in land use have had the largest impact on species ranges, 
and this trend is likely to continue. The three resident species that 
have not expanded their ranges are likely limited by cold winters, 
and global climate change is expected to allow these species to 
expand north. The greatest concern for the future is associated with 
migratory birds. These species are often of conservation concern 
and appear to be less adaptable to changes in land use and climate. 
It will be important to preserve the habitats they require and develop 
strategies that could help them adapt to the changing environment.
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Figure x. In the 1900s and 1950s, scientists from 
the Illinois Natural History Survey systematically 
surveyed birds across Illinois.  Over the last three years 
we repeated this survey.  One of the interesting results 
is that 16 of the 82 species with sufficient data to 
conduct analyses have expanded their ranges.  Of these 
species, 8 went north and 8 went south.  The species 
that expanded their ranges north were generally forest 
species, while the species that expanded southward 
were species of open‐country habitats. A common trait 
among many of the species that went either north or 
south was their frequent use urban habitats. 
Additionally, 73% of resident species (birds that do not 
migrate south in winter) that were not present 
statewide in the 1900s expanded their range by the 
2000s. In contrast, only 18% of migratory birds 
expanded their range.  Changes in land use have had 
the largest impact on species ranges and this trend is 
likely to continue.  The three resident species that have 
not expanded their ranges are likely limited by cold 
winters, and global climate change is expected to allow 
these species to expand north. The greatest concern in 
the future is associated with migratory birds. These 
species are often of conservation concern and appear 
to be less adaptable to changes in land use and climate.  
In the future it will be important to preserve the 
habitats they require and developing strategies that 
could help these species adapt to the changing 
environment. 
— Dr. Mike Ward, visiting assistant professor in the Department 
of Natural Resources and Environmental Sciences at the 
University of Illinois
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have expanded northward over the last 100 years. Several 
factors likely contribute to these shifts, but there is little 
doubt that long-term climate change will add to significant 
changes in where we find birds in our state. 
Monitoring the status of bird populations and their habi-
tats will be essential as climate-induced changes develop. 
With this information, biologists will be better able to man-
age habitats and landscapes to preserve the avifauna of the 
region.
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